A defect analysis of high electron mobility transistors (HEMTs) was performed using the scanning electron and laser beams induced current (SELBIC) system. An electron gun and two infra red (IR) laser sources with wavelengths of 1064 and 1400 [nm] were located coaxially. Electron and laser beams were irradiated to a GaAs substrate from the reverse side through a quartz window. Two-dimensional current images between gate and source electrodes were observed during the scanning by the 1064 [nm] IR-laser beam under non-biased conditions. The area in which the current changed was observed on the gate electrode, and current leakage was measured from I-V characteristics. The image obtained by simultaneously using two laser beams with wavelengths of 1064 and 1400 [nm] showed different contrasts for each current change.
Introduction
Defect analysis of electronic devices is vital, because of the industry's (and customers') demands for high reliability, high yield, and short turn around time (TAT). Modern electronic devices are more compact, have higher speed, and achieve higher performance. For miniaturization, IC chips are fabricated with fine patterns and small sized transistors, to produce systems on a chip (SoC). In addition, three-dimensional packages such as stacked die packages and package on packages (PoP) have been applied to advanced electric devices. For defect analysis, therefore, observations must be made of ever-more-complicated structures in ever-smaller areas, making failure detection increasingly difficult. [1] Defects such as voids and Si nodules in ICs and poor interconnection in flip-chip packages are important to discover, because they degrade the performance of the electronic devices and high-speed data transmission.
The electron beam induced current (EBIC) method has been used for defect analysis of IC chips. [2] [3] [4] However, in the case of flip chip packages, it is difficult to directly observe the defects of interconnection from the back-side of the IC chip. Therefore, nondestructive observation is The specimen is connected to tungsten probes in order to observe the induced current. There are three scanning controllers for the electron beam and the laser beams. In the SELBIC system, scanning electron microscopy (SEM) and optical observation are performed simultaneously using each scanning controller. In addition, the electron beam and laser beam irradiate the same area at the same time using a synchronous scanning controller. The two beams can be also guided to irradiate any spot. The induced current is amplified by the conversion amplifier.
Experimental Procedure
The output signal is synchronized with the scanning signal, so that the two-dimensional current image can be displayed on the CRT. Table 1 [kV] irradiated the area around the gate electrode. Figure   Fig 
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